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FIGURE ldA 
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FIGURE 14 



i 

AA834537 
AA804S28 
AA827B35 



AA834537 
AAao4628 
AA827835 



AA834537 
AA8Q4628 
AA827835 



AAB34537 
AA827335 



AA834S37 
AA3a4628 
AA82783S 



AA834S37 
AA804G28 
AA827B35 



AA834537 
AASG4S2S 
AA827835 



AAS34537 
AAB04S28 
AAS27B35 



AAB34537 
AA804628 
AA827S3S 



— AAA GCCCCATGGC 

_ AAA GCCCCATGGC 

AGTTCTGAAA GCCCCATGGC 

SI 

AGCTTGTACT CGGA3TACCT 

AGCTTdTACT CGGAGTACCT 

AGCTTGTACT CGGAGTACCT 



50 

CCCAGCA&3C CTCTfSAiGCCC CACCATGGGC 
CCCAGCACK3C CTCTGAGCCC CACCATGGGC 
CCCAGCA<5GC CTCTGAGCCC CACCATGGGC 

100 

GAACCCCAaC AAGGfTCCAGG AACACTATAA 
GAACCCCJ&C AAGGTCCAGG AACACTATAA 
GAACCCCi&C AMOTCCAGG AACACTATAA 



101 

TTATACCAAG 
TTATACCAAG 
TTATACCAAG 

1S1 

CCTCGGCATT 
CCTCGGCCTT 
GCTCGGCCTT 



GAGACGCTGG 
GAGACGCTGG 
GAGACGCTGG 



CATCGO/CATC 
CATCGTCATC 
CATCGTCATC 



AAACGCA&3A 
AAACGCAJ3GA 
AAACGCAGGA 



CTCTGTT 5CG 
CTCTGTT 3 CO 
CTCTGTT 



201 

CTGGTGCTCA TTGCGGTGGC CCGAAAC&GC 
CTGGTGCTCA TTGCGGTGGC CCGAAACAGC 
CTGGTGCTCA TTGCGGTGGC CCGAAACAGC 



281 

CCTGTTTCTG GGCAACCTGG 
CCTGTTTCTG GGCAACCTGG 
CCTGTTTCTG GGCAACCTGG 

301 

TCOTAGCCAA TACCTTGCTC 
TCGTAGCCAA TACCTTGCTC 
TCGTAGCCAA TACCTTGCTC 



351 

GTGCAGTGGT TTGCCCGGGA 
GTGCAGTGGT TTGCCCGGGA G 
GTGCAGTGGT TTGCCCGGGA - 



CGGTCTCCCT 



401 

GTCTTCAGCC TCCTGGCCAT 



CGCCATTGAG 



451 

AA034537 GG 
AA804G28 — 
AA827835 — 



150 

CGCCAGGTGG 
CGCCAGGTGG 
CGCCAGGTGG 

200 

GGAAAACCTT 
GGAAAACCTT 
GGAAAACCTT 



GAcdACCTCC 

gacgIacctcc 

GAOjACCTCC 

ccattgtggt 
ccatJtgtggt 

CCATTGTGGT 

i 

! 250 
AAG*TCCACT CGGCAATGTA 
AAGTTCCACT CGGCAATGTA 
AAG^TCCACT CGGCAATGTA 



300 

GGCGTGGCCT 
GGCGTGGCCT 
GGCGTGG.CT 

350 

TCACGCTC5AG GCTGACGCCT 
TCAfGCTGAG GCTGACGCCT 
TCAlpGCTGAG GCTGACGCCT 

400 

TCA':CACGCT CtCGGCCTCT 



CCGCCTC-GA TCTACTGGCA 
CCGCCTCCGA TCTACTGGCA 
CCGCCTqCGA TCTACTGGCA 



TCTGGCTCTG 
TCTGGClCTG 
TCTGGC1CTG 



450 

CGCCACGTGG CCATTGCAAA 



FIGURE 15 A 



A^QCCCCATGGCCCC^CAGGCCTCTGAGCCCC^CA' JGGGCAGCTTGTACTCGGAGTA 



TTTCGGOGTACCGGOGTCGTCCGdAGACTCjG GGGTSGTACCCGTCGAACATGAGGCTCAT 



K * T 



CCamACCCXSAACaAaGTCGAflaAACACTA 1 ! A»rrATACCAAQGA<3ACC3CTaGAAACGCA 



61 



121 



18 1 



241 



301 



3S1 



421 



481 



541 



601 



BET 3 & Q ? A 3 A 



QOAQAC(5AGCTCCCOCCAaOTGQCCrCQ<3CC ITTCATCG rCATCCTCTGWTOCGCCATTOT 



CCTCTGCTGQAQGGCQGTdGACCGGAGCCGC ^GTAGCAGTAdOAGACAACGCGGTAAGA. 



GGTGCSAAAACCTTCMOTC 



A V 



GCTCAOTGCGGK IGCCCGAft RCAGCAAGTTCCACTGGGCAAT 



CdACCTTT£GGAAGACCACGAGTAACGCCA< ICGGCSC^I TGTCGTTCAAGGTGAGCCGTTA 



TIiFLGNIiAAS 



GTACCTGtfTTCTGSGCAACCTGGCeGCCTO SGATCTACTGQCMaCGTGGCCTTCGTAGC 



CATGGACAAAGACCCGTTGGACCQGCGGAG JCTAGATGACCGTCCGCACCGGAAGCATCG 



GTrATGGAACGAGAGACCGAGACAGTGCGA ? 



EGSAFITL3A 
GGAGdGGTCTGCOTKMCACGCTCtaSGdCTCTGTl 



CCTCCCGAGACGGAAGTAGTGCGAGAGCCqGAGA< 

ERHVAIAKVK 
TGAGOGCCACGTGGCCATTGCCAAGGXCAAGCTGTA! 



LLLIGASWIit 
(SCTTCTGCTCATCaGGGCCTCGTGGCTCA' 



GWKCLGKL&A 
TGGCTGGAACTGCCTGGaCCACCTCGAGGtoGCTC 



KYVtiCVVTIP 



kGSL^ssr 

-+ 60 



K fi T L E T Q 



PIVILCC2AIV 



arnIskfhsam 



DLSAGVAFVA 




CTCCGAci 
5 V 9 



P V Q W F A R 
^GCCrQMCAGTGGTTCGCCCG 

i- + * — - + 

'GCGGACACGTCACCAAACGGGC 



S L I* A I A I 
CAGCCTCCTGGCCAECGCCAT 




'CGGAGGACCGGTAGCGGTA 

S D K S C R M 
iGCAGCGACAAGAGCTGCCGCAT 



ACTCGGGGTGdACCGGTAACGQtTCCA^'] CGACATACCGTCGCTGTTG7CGACGGCGTA 



SLVLGGLPIL 



120 



160 



240 



300 



360 



420 



490 



540 



CGAAGACGAGTAGCCCCGGAGCACCQAGTJ iGAGCGACpAGGAGCCACCGGtACGGOTAGGA 



CSffVLfrtiXAK 
'dACTOTCCTQCCTCTCTACGCCAA 



ACCGACCTTGACGGACCCGGTGGAGCTCctGACGAGCTGACAGGACGGAGAGATGC^CT 



S X 



XLLAXVAL 



GC^TTATGTQCTCTGCGTGGTGACCATC^rCTCCAXC^TCCTGTrGGCCAICGTGGCCCT 
^-4.- — -----4.----- r 

CGTAATACACOACACGCACCACTGGTAGA \GAGGTAGTAdGACAACCGOTAGCACCGGGA 



S00 



6*0 



I 



0 



SVRIYCVVRS S H A 



O M A A P Q 5 



III 



PI 



561 



721 



781 



841 



001 



941 



1021 



1081 



GTACGTaCEC&TCTACTGCGTGGTCCGCrC^ 

CATGCACC 



tiALLRTVTlV 
GCrAGCCCTGCTCAAGACGGTC&CCATCGTC 



L 0 V 



CQATCGGGACGAaTTdTCCCAGTGGTAGCAC ^TCCGCMAAATAGCAGACGACCGACGG 



AF0IIi£iLI5YA 



CGCC1JTCAGC^TCCTGCTTCTGQACTATGCOTGTCK!CGTCCACTCX!3H3CCCGA7< 



g A K Y (*) A ^ g g 
CAAAGCCCACTACWECTCGi 



F I V C W t» P 
CTAQGCGtcrrXAtCGSOTaCTGGCTGCC 



0 V V 



720 



780 



H 



3CP I L Z 
PCCTCTA 

-4- 840 

GCGQAAaTCGTAGGAGGAAGACCTGMACGC AC^GGGCAGGTGAGGACGGGCTAGGAGAT 



t* » S 



L L N P V X Y 
C^TCTC^CtjJCTtmTICCCTGCl'CAACCGCGTCATCTA 

— + + 900 



TWRSRDLRRE 
CAC^TCJGCGCAGCCGGGACCTGCGGCGGGA 


V X, I 
JGTGCTTC 


P L Q C W R p 
baCCGCTGCAGSGCTGOCGGCC 


GTGCACCGCGTCGGCCCTGGACGCCGCCCT 

GVGVQGRRRO 
GGGGGTGGQGGTCSfCAAaaACGGAGGCGGGG 


G X I 

:gggaccc 


CdGGCGACGTNACGACCGCCGG 

G H H I* L P L 
ICGGGCCACCACCTCCTGCCACT 


CCCCCACCCCCAOGOTCCTGCG^CCGGCCC 

R3SSSLERGM 
CCGCAGCTCCAGCTCCCtGGAaAflGGGCAt 


3CCCTGGGGCCCGGTGGTGC3AGGACGGTGA 

SVPT3PTFI.S 
SCACATGCCCACGXGACCGACGTTTCTGGA 


GGCGTCGAGGTCSAGGGACCXCTCCCCGTA 

G £ V V * 
GGGCAACACGGTOGTCTGAGGGTGGGGGTG 


CGTGTACC 
3ACCAAQ 


IGGTGCAGTGGGTGAAAAGACCT 
ACCAGGCCAGGGCATAGGGGTT 



960 



1020 



1080 



1140 



CATGGftAAGGCCAGTGGGTGACCCCAAAt* , 

-+ -i 1170 

GTACCTTTCCdQTGACCCACXGGGGTTTAT 



Figure 15B 



cDNA sequence of clone pC3-hedg4#36 encoding functional HEDG4 receptor protein* 



ATGGGCAGCTTGTACTCGGAGTACCTGAACCCCAACAAGGTCCAGGAACACTATAATTAT 

X + + + + + + 60 

TACCCGTCGAACATGAGCCTCATGGACTTGGGGTTGTTCCAGGTCCTTGTGATATTAATA , 

ACCAAGGAGACGCTGGAAACGCAGGAGACGACCTCCCGCCAGGTGGCCTCGGCCTTCATC 

61 + + + + + + • 120 

TGGTTCCTCTGCGACCTTTGCGTCCTCTGCTGGAGGGCGGTCCACCGGAGCCGGAAGTAG 

GTCATCCTCTGTTGCGCCATTGTGGTGGAAAACCTTCTGGTGCTCATTGCGGTGGCCCGA 

if 121 + + + + + + 180 

CI CAGTAGGAGACAACGCGGTAACACCACCTTTTGGAAGACCACGAGTAACGCCACCGGGCT 

e. 

CP AACAGCAAGTTCCACTCGGCAATGTACCTGTTTCTGGGCAACCTGGCCGCCTCCGATCTA 

Jg 181 + + + + + + 240 

||l TTGTCGTTCAAGGTGAGCCGTTACATGGACAAAGACCCGTTGGACCGGCGGAGGCTAGAT 

CTGGCAGGCGTGGCCTTCGTAGCCAATACCTTGCTCTCTGGCTCTGTCACGCTGAGGCTG 

241 + + + + + + 300 

* m GACCGTCCGCACCGGAAGCATCGGTTATGGAACGAGAGACCGAGACAGTGCGACTCCGAC 

ACGCCTGTGCAGTGGTTTGCCCGGGAGGGCTCTGCCTTCATCACGCTCTCGGCCTCTGTC 

W 301 + + + + + + 360 

P TGCGGACACGTCACCAAACGGGCCCTCCCGAGACGGAAGT^TGCGAGAGCCGGAGACAG 

o 

III TTCAGCCTCCTGGCCATCGCCATTGAGCGCCACGTGGCCATTGCCAAGGTCAAGCTGTAT 

361 + + + + + + 420 

AAGTCGGAGGACCGGTAGCGGTAACTCGCGGTGCACCGGTAACGGTTCCAGTTCGACATA 

GGCAGCGACAAGAGCTGCCGCATGCTTCTGCTCATCGGGGCCTCGTGGCTCATCTCGCTG 

421 + + + + + + 480 

CCGTCGCTGTTCTCGACGGCGTACGAAGACGAGTAGCCCCGGAGCACCGAGTAGAGCGAC 

GTCCTCGGTGGCCTGCCCATCCTTGGCTGGAACTGCCTGGGCCACCTCGAGGCCTGCTCC 

481 + + + + + + 540 

CAGGAGCCACCGGACGGGTAGGAACCGACCTTGACGGACCCGGTGGAGCTCCGGACGAGG 

ACTGTCCTGCCTCTCTACGCCAAGCATTATGTGCTGTGCGTGGTGACCATCTTCTCCATC 

541 + + + + + + 600 

TGACAGGACGGAGAGATGCGGTTCGTAATACACGACACGCACCACTGGTAGAAGAGGTAG 

ATCCTGTTGGCCGTCGTGGCCCTGTACGTGCGCATCTACTGCGTGGTCCGCTCAAGCCAC 

601 + + + + + + 660 

TAGGACAACCGGCAGCACCGGGACATGCACGCGTAGATGACGCACCAGGCGAGTTCGGTG 

GCTGACATGGCCGCCCCGCAGACGCTAGCCCTGCTCAAGACGGTCACCATCGTGCTAGGC 

661 + + + + + + 720 

CGAC1TG%ACCGGCGGGGCGTCTGCGATCGGGACGAGTTCTGCCAGTGGTAGCACGATCCG 

GTCTTTATCGTCTGCTGGCTGCCCGCCTTCAGCATCCTCCTTCTGGACTATGCCTGTCCC 
721 + + + + + + 780 



CAGAAATAGCAGACGACCGACGGGCGGAAGTCGTAGGAGGAAGACCTGATACGGACAGGG 

GTCCACTCCTGCCCGATCCTCTACAAAGCCCACTACCTTTTCGCCGTCTCCACCCTGAAT 
_ _ + „ + + + + + 

CAGGTGAGGACGGGCTAGGAGATGTTTCGGGTGATGGAAAAGCGGCAGAGGTGGGACTTA 

TCCCTGCTCAACCCCGTCATCTACACGTGGCGCAGCCGGGACCTGCGGCGGGAGGTGCTT 
_ + + + + + + 

AGGGACGAGTTGGGGCAGTAGATGTGCACCGCGTCGGCCCTGGACGCCGCCCTCCACX3AA 

CGGCCGCTGCAGTGCTGGCGGCCGGGGGTGGGGGTGCAAGGACGGAGGCGGGGCGGGACC 
+ + + + + + 

GCCGGCGACGTCACGACCGCCGGCCCCCACCCCCACGTTCCTGCCTCCGCCCCGCCCTGG 

CCGGGCCACCACCTCCTGCCACTCCGCAGCTCCAGCTCCCTGGAGAGGGGCATGCACATG 
_ + + + + + + 

GGCCCGGTGGTGGAGGACGGTGAGGCGTCGAGGTCGAGGGACCTCTCCCCGTACGTGTAC 



CCCACGTCACCCACGTTTCTGGAGGGCAACACGGTGGTCTGA 

1021 + + + + 1062 

GGGTGCAGTGGGTGCAAAGACCTCCCGTTGTGCCACCAGACT 



1 MSSIiYSETON PNJCVQ2H1COT TKETL2T0ET 

51 NIjLVLIAVAR 2JSKFHSAMXX* FIiOJIAAJ !DL 

101 tPVQtfSARSG SAFITLSASV FSHAIA^ aVAlj&KVKL' 

151 IiIGASWLlSL VLQGLPILGW NOaOKLEACS 

201 IIiXATVAtiYV RIVCWRSSH ADM&APQ'SA 



FIGUIREl^A 



TSRQ7ASAFI 



TVliPiLYAKHV 



251 SIXjUCYAC? VHSCBIIiYKA K^AVS^LN 



301 RSLQCWRPGV GVQGRRRGGT PQmHaLP'jRS SSSIEROMHM 



351 TW* 

Conserved features of G-protein coupled 
N- terminal extracellular domain 
W-Ii 

Intracellular loop 1: 
TM-H: 

Extracellular loop 1: 
Intracellular loop 2: 

Ttf-XV: 

Extracellular loop 2: 
TM-V: 

Intracellular loop 3* 

TM-VX: 

Extracellular loop 3: 
TW-VII: 

C~ terminal cytoplasmic domain: 



Potential poet -transcriptional modification flip 
N-glycosylation: Residues 19 
Phosphorylation: Residues 142, 145 , 
Kyristylation* Residues i4l|, 318 



tiLKTVXIVLG 



SLLSSPVIYTW 



receptors 

Residues 

Residue a 

Residues 

Residues 

Residues 

Residues 

Residues 

Residues 

Residues 

Residues 

Residues 

Residues 

Residues 

Residues 

Residues 



VIliCCAIWE 
XIiSGSVTLRIj 
iT GSDKSCRWIi 
VLCWTIPSI 
W5VCWLPAP 
RSRDDRRSVti 



Include : 
1 -36 



est 

219, 269,332, 345 



37 

58 

69 

S3 

112 

131 

150 

169 

186 

211 

233 

255 

2*1 

23$ 



57 

68 

52 - 

111 

130 

149 

isa 

165 
210 
232 
254 
266 
28S 
353 



Figure 16B 

Predicted amino acid sequence of HEDG4 polypeptide encoded by pC3-hedg4#36. 

1 MGSLYSEYLN PNKVQEHYNY TKETLETQET TSRQVASAPI VILCCAIWE 

51 NLLVLIAVAR NSKFHSAMYL FLGNLAASDL LAGVAFVANT LLSGSVTLRL 

101 TPVQWFAREG SAFITLSASV FSLLAIAIER HVAIAKVKLY GSDKSCRMLL 

151 LIGASWLISL VLGGLPILGW NCLGHLEACS TVLPLYAKHY VLCWTIFSI 

201 ILLAWALYV RIYCWRSSH ADMAAPQTLA LLKTVTIVLG VFIVCWLPAF 

251 SILLtiDYACP VHSCPILYKA H^AVSTLN SLLNPVIYTW RSRDLRREVL 

301 RPLQCWRPGV GVQGRRRGGT PGHHLLPLRS SSSLERGMHM PTSPTFLEGN 

351 TW 



n i 



Human 
(tot) 
Human 
Sat 
Human 
Rat 
Human 
Rat 
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Human 
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Human 

Rat 

Human 

Rat 



FIGURE 17 A 



1 M(^liYSSYliNP3^QSKSirn:KS go 



lit 



III 



1 MGGLySBTO^KVQmOTTKETHMQBTPSHl 



IIIXjCCAXWE 50 



i!Mi!lll[IMI[||||ll!ll 



101 TPVQWFASBGSA?ITLSASVPSLIA: lAIERKVS IAKTKIjYGSDKSCSKLL ISO 



•llllllllll 



II 



i HHHIIMimiil 



II 



llll II 



II 



II! 



101 TPtOKFARBQSAFITLSASV^SLtiA; lAIBRQVallAKVrajyGSDKSCRl^IiM ISO 
15X IiI<^WLIS&VL(K^ILGWNCLGH!j^^ 200 

lilllllllhllllllllllll pIllillllMlilllllltl, 

151 LK3ASWLISLILGQLPXLGWNC31I3H: ^CSTVllPLYAKHYVIiCVVTIFSV 200 



201 ILIATVZ&YVItfYCVV^ 

lllllllllllll IIIIIMN 

201 ILLAIVALYVMY77VRSSI3MVAG 




TVLGVP1VCWLPAF 250 

imiihiimi 

TVLGVFIICWLPAF 250 



251 SIUiLDYACPVHSCPlLI^^ 300 

„ mill in •ihimiFii - 1 1 1 1 1 f i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



100 



301 RPLiQCWRPGVGVQGRHUQGTPGHHL L^LRSSSSIifiRGKHMPTSPTFZjBQT 350 

, III HI I I I llll III lllllllllllll. Illllllllll. 

351 TW* 353 

III 

350 TW* 352 



Figure 17B 



Alignment of HEDG4 with pC3-hedg4#36 translation product and rat H218 
(REDG4)* Differences between pC3-hedg4#36 translation product and previously 
determined HEDG4 polypeptide are indicated in reverse text. Differences between rat 
and human edg-4 polypeptide sequences are shown in bold, shaded text. 



1 50 
HEDG4 MGSLYSEYLN PNKVQEHYNY TKETLETQET TSRQVASAPI VILCCAIWE 
HEDG4#36 MGSLYSEYLN PNKVQEHYNY TKETLETQET TSRQVASAPI VILCCAIWE 
REDG4 MGSLYSEYLN PSKVQEHYNY TKETLlSiQET fSRWASAFI SlLCCAIWE 

51 100 
HEDG4 NLLVLIAVAR NSKFHSAMYL FLGNLAASDL LAGVAFVANT LLSGSVTLRL 
HEDG4#36 NLLVLIAVAR NSKFHSAMYL FLGNLAASDL LAGVAFVANT LLSGSVTLRL 
REDG4 NLLVLIAVAR NSKFHSAMYL FLGNLAASDL LAGVAFVANT LLSG§VTL|l 

101 150 

HEDG4 TPVQWFAREG SAFITLSASV FSLLAIAIER HVAIAKVKLY GSDKSCRMLL 

HEDG4#36 TPVQWFAREG SAFITLSASV FSLLAIAIER HVAIAKVKLY GSDKSCRMLL 

REDG4 TPf QWFAREG SAFITLSASV FSLLAIAIER gVAIAKVKLY GSDKSCRMLH 

151 200 
HEDG4 LIGASWLISL VLGGLPILGW NCLGHLEACS TVLPLYAKHY VLCWTIFSI 
HEDG4#36 LIGASWLISL VLGGLPILGW NCLGHLEACS TVLPLYAKHY VLCWTIFSI 
REDG4 LIGASWLISL fLGGLPILGW NCL|HLEACS TVLPLYAKHY VLCWTIFSi 

201 250 
HEDG4 ILLAWALYV RIYCWRSSH ADMAAPQTLA LLKTVTIVLG VFIVCWLPAF 
HEDG4#36 ILLAWALYV RIYCWRSSH ADMAAPQTLA LLKTVTIVLG VFIVCWLPAF 
REDG4 ILLAIVALYV RIYPWRSSH ADfAgPQTLA LLKTVTIVLG VFIVCWLPAF 



HEDG4 
HEDG4#36 
REDG4 



HEDG4 
HEDG4#36 
REDG4 



251 300 
SILLLDYACP VHSCPILYKA HYXFAVSTLN SLLNPVIYTW RSRDLRREVL 
SILLLDYACP VHSCPILYKA HY|FAVSTLN SLLNPVIYTW RSRDLRREVL 
SILLLD||.CP vgCP^LYKA HYfFA^TLN SLLNPVIYTW RSRDLRREVL 

301 350 
RPLQCWRPGV GVQGRRRGGT PGHHLLPLRS SSSLERGMHM PTSPTFLEGN 
RPLQCWRPGV GVQGRRRGGT PGHHLLPLRS SSSLERGMHM PTSPTFLEGN 
RPL|CWRQG|C G^fG^RRGGif PGHSLLPLRS SSSLERG1HM PTSPTFLEGN 



351 
HEDG4 TW- 
HEDG4#36 TW~ 
REDG4 TW- 
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Figure 21. Human Edg-6 Amino Acid Sequence. 

MVIMGQCYYNETIGFFYNNSGKELSS 
1 -f + + + + + 60 

RRFHQPIYYLLGNLAAADLFAGVAYLFLMFHTGPRTARLSLEGWFLRQGLLDTSIiTASVA 
61 + + + + + + 120 

TLLAIAVERHRSVMAVQLHSRLPRGRVVMLIVGVWVAALGLGLLPAH 
121 + + + + + + 180 

MAPLLSRSYLAWALSSLLVFLLMVAVYTRIFFYVRRRVQRMAEHVSCHPRYRETTLSLV 
181 + + + + + + < 240 

KTWIILGAFWCWTPGQWLLLDGLGCESC^ 
241 , + + + + + + 300 

EMRRTFRRLLCCACLRQSTRESVHYTSSAQGGASTRIMLPEMGHPLMDSTL* 
301 + + + + + " 352 



\ 



Figure 22. Human Edg-6 Sequence 

ATGGTCATCATGGGCCAGTGCTACTACAACGAGACCATCGGCTTCTTCTATAACAACAGT 

X + + + + -f + 6Q 

TACCAGTAGTACCCGGTCACGATGATGTTGCTCTGGTAGCCGAAGAAGATATTGTTGTCA 

GGCAAAGAGCTCAGCTCCCACTGGCGGCCCAAGGATGTGGTCGTGGTGGCACTGGGGCTG 

61 + + + + + + 120 

CCGTTTCTCGAGTCGAGGGTGACCGCCGGGTTCCTACACCAGCACCACCGTGACCCCGAC 

ACCGTCAGCGTGCTGGTGCTGCTGACCAATCTGCTGGTCATAGCAGCCATCGCCTCCAAC 

121 + + + + + + 180 

TGGCAGTCGCACGACCACGACGACTGGTTAGACGACCAGTATCGTCGGTAGCGGAGGTTG - 

CGCCGCTTCCACCAGCCCATCTACTACCTGCTCGGCAATCTGGCCGCGGCTGACCTCTTC 

. 181 + + + + + + 240 

^ GCGGCGAAGGTGGTCGGGTAGATGATGGACGAGCCGTTAGACCGGCGCCGACTGGAGAAG 

Q GCGGGCGTGGCCTACCTCTTCCTCATGTTCCACACTGGTCCCCGCACAGCCCGACTTTCA 

63 241 + + + + + + 300 

45 CGCCCGCACCGGATGGAGAAGGAGTACAAGGTGTGACCAGGGGCGTGTCGGGCTGAAAGT 

m 

Q CTTGAGGGCTGGTTCCTGCGGCAGGGCTTGCTGGACACAAGCCTCACTGCGTCGGTGGCC 

.%J 301 + + + + + + 360 

GAACTCCCGACCAAGGACGCCGTCCCGAACGACCTGTGTTCGGAGTGACGCAGCCACCGG 

jjf ACACTGCTGGCCATCGCCGTGGAGCGGCACCGCAGTGTGATGGCCGTGCAGCTGCACAGC 

Pj. 361 + + + + 1 + + 420 

fU TGTGACGACCGGTAGCGGCACCTCGCCGTGGCGTCACACTACCGGCACGTCGACGTGTCG 

m 

0 CGCCTGCCCCGTGGCCGCGTGGTCATGCTCATTGTGGGCGTGTGGGTGGCTGCCCTGGGC 

r|J 421 + + + + + + 480 

GCGGACGGGGCACCGGCGCACCAGTACGAGTAACACCCGCACACCCACCGACGGGACCCG 

CTGGGGCTGCTGCCTGCCCACTCCTGGCACTGCCTCTGTGCCCTGGACCGCTGCTCACGC 

481 + + + + + + 540 

GACCCCGACGACGGACGGGTGAGGACCGTGACGGAGACACGGGACCTGGCGACGAGTGCG 

ATGGCACCCCTGCTCAGCCGCTCCTATTTGGCCGTCTGGGCTCTGTCGAGCCTGCTTGTC 

54X + + + + + + 600 

TACCGTGGGGACGAGTCGGCGAGGATAAACCGGCAGACCCGAGACAGCTCGGACGAACAG 

TTCCTGCTCATGGTGGCTGTGTACACCCGCATTTTCTTCTACGTGCGGCGGCGAGTGCAG 

601 + + + + + + 660 

AAGGACGAGTACCACCGACACATGTGGGCGTAAAAGAAGATGCACGCCGCCGCTCACGTC 

CGCATGGCAGAGCATGTCAGCTGCCACCCCCGCTACCGAGAGACCACGCTCAGCCTGGTC 

661 + + + + + + 720 

GCGTACCGTCTCGTACAGTCGACGGTGGGGGCGATGGCTCTCTGGTGCGAGTCGGACCAG 

AAGACTGTTGTCATCATCCTGGGGGCGTTCGTGGTCTGCTGGACACCAGGCCAGGTGGTA 

721 + + + + + + 780 

TTCTGACAACAGTAGTAGGACCCCCGCAAGCACCAGACGACCTGTGGTCCGGTCCACCAT 

CTGCTCCTGGATGGTTTAGGCTGTGAGTCCTGCAATGTCCTGGCTGTAGAAAAGTACTTC 

781 + + + + + + 840 

GACGAGGACCTACCAAATCCGACACTCAGGACGTTACAGGACCGACATCTTTTCATGAAG 



CTACTGcTGGCCGAGGCCAACTCACTGGTCAATGCTGCTGTGTACTCTTGCCGAGATGCT 
+ + + + + + 

GATGACgACCGGCTCCGGTTGAGTGACCAGTTACGACGACACATGAGAACGGCTCTACGA 

GAGATGCGCCGCACCTTCCGCCGCCTTCTCTGCTGCGCGTGCCTCCGCCAGTCCACCCGC 
+ + + + + -f 

CTCTACGCGGCGTGGAAGGCGGCGGAAGAGACGACGCGCACGGAGGCGGTCAGGTGGGCG 

GAGTCTGTCCACTATACATCCTCTGCCCAGGGAGGTGCCAGCACTCGCATCATGCTTCCC 
+ + + + + + 

CTCAGACAGGTGATATGTAGGAGACGGGTCCCTCCACGGTCGTGAGCGTAGTACGAAGGG 

GAGAACGGCCACCCACTGATGGACTCCACCCTTTAG 

+ -f + 1056 

CTCTTGCCGGTGGGTGACTACCTGAGGTGGGAAATC 



